Selectivity of antitemplates as inhibitors of deoxyribonucleic acid polymerases.
DNA polymerase alpha from calf thymus was relatively insensitive to the action of partially thiolated polycytidylic acid (MPC) which had been shown previously to be a potent inhibitor of the corresponding enzyme from regenerating rat liver, competitive with the activated DNA template. In contrast, partially thiolated polyuridylic acid (MPU) strongly inhibited the calf thymus enzyme as well, but showed non-competitive kinetics with respect to the activated DNA template. The much more potent inhibitory activity of MPU compared to MPC was attributed to the less rigid conformation of the former. Methyl substitution on the 5-mercapto groups of MPU substantially decreased but did not abolish its inhibitory activity. MPU was also a potent inhibitor of the herpes virus (HSV-1) induced DNA polymerase which, too, showed little sensitivity toward MPC; in this case, the inhibition by MPU was uncompetitive with respect to the DNA template. In preliminary experiments, MPU showed significant (61%) inhibition of the replication of HSV-1, while MPC was inactive. The results demonstrate that the inhibitory activity of partially thiolated synthetic polynucleotides toward certain DNA polymerases is dependent on the base composition.